Materials: FTO-coated glass substrates (TCO22-7, 7 Ω/square), hot melt sealing films (Meltonix 1170-60, 60 µm thickness) and N719 dyes (Ruthenizer 535-bisTBA) were purchased from Solaronix. TiO 2 paste for transparent layer (DSL 90T, 20 nm) and TiO 2 paste for lightscattering layer (WER2-O, 150~250 nm) were purchased from Dyesol. Super P ® was purchased from Timcal Graphite & Carbon. Poly(ethylene oxide) (PEO) of M v ~5,000,000 was purchased from Sigma-Aldrich. A detergent solution (Deconex ® 12 BASIC) was purchased from Borer Chemie AG. All reagents were used as-received.
of cPTI-MCA-LiKCl-550 : Super P were 15:15, 20:10, 25:5, and 28:2, designated as CC1, CC2, CC3, and CC4, respectively.
Fabrication of cPTI-MCA-LiKCl-550 cathodes:
Before assembly of the device commenced, two small holes were drilled into the FTO glass substrate to allow for electrolyte injection into the assembled device. After the holes were drilled, the substrates were cleaned for 20 min in a detergent solution using an ultrasonic bath, followed by rinses with tap water, DI water and lastly, ethanol. 4 pieces of adhesive tape were then applied onto the FTO side to make a confined rectangular area of 0.60 cm 2 (15 mm X 4 mm). 40 µL from one of the four freshly prepared cPTI-MCA-LiKCl-550 catalyst solutions was drop-cast onto this defined area and allowed to dry at room temperature followed by removal of the adhesive tape. The FTO glass was then annealed under flowing nitrogen gas in a tube furnace at 450 °C for 3 hrs with an increasing ramp rate of 2.3 °C/min.
Fabrication of Pt cathodes:
FTO glass, which had been drilled and washed as described 
